Chondrocyte transplantation for osteochondral defects with the use of suspension culture.
Cartilage graft is considered to be useful in repairing chondral or osteochondral defects. One method of the cartilage graft is achieved by autologous chondrocyte transplantation following cell culture. However, chondrocytes change their phenotype during culture. We used costal chondrocytes cultured over agarose (suspension culture) as a source of graft materials. The suspension-cultured chondrocytes formed aggregate in culture. We first examined the expressions of cartilage-specific matrices of cultured chondrocytes after two weeks in culture. The chondrocytes cultured over agarose expressed more type II collagen mRNA than those cultured on plastic dishes did after two weeks in culture. Safranin O staining showed the presence of glycosaminoglycans in the chondrocyte culture over agarose, while glycosaminoglycans were not observed in the culture on plastic dishes. We then examined the changes of rat articular osteochondral defects after transplantation of suspension-cultured chondrocytes. The aggregate of suspension-cultured chondrocytes was easily picked up with forceps and transplanted in the osteochondral defects. The defects were filled with safranin O-stained hyaline cartilage tissue two weeks after chondrocyte transplantation. On the contrary, the fibrous materials, which were not stained with safranin O, were observed in the control defects. These results suggest that the suspension-cultured chondrocytes are useful for autologous cartilage grafts by preserving chondrocyte phenotype.